VMBaHoBa HuHa HukonaesHa
C=RU, 0=MBOY [3epxuHckas
cpefHan wkona W2,
CM=WMBaHoBa HuHa
HwvkonaeBHa,

' E=dssh_2@ inbox.ru
A NOATBEPXAAI0 3TOT AOKYMEHT

MeCTO nognucaHusa
2023.12.08 11:43:19+0700" MUHUCTepPCcTBa 06pasoBaHns

MpunoxeHne 2 K NucbMy

KpacHoApcKoro Kpas
oT Ne

WNH(pacTpyKTYpHbIA nucT ans cosfaHus (06HOBNEHMWS) MaTepranbHO-TeXHUUECKOol 6a3sbl 4N peanusauny OCHOBHbIX U AOMONHUTENbHbIX 061ie06pa3oBaTe/ibHbIX NPOrpaMmm
eCcTeCcTBEHHO-Hay4YHOli 1 TeXHONOrMYecKolii HanpaBneHHocTel B 06L,e06pa3oBaTeNbHbIX OpraHn3aLnsax, PacrnosoXXeHHbIX B CENIbCKO MECTHOCTU U ManblX ropofax (CTaHAapTHbIN

KOMTMJ/IEKT)
KonnyecTBo eguHuL,
KonnuyecTBo eguHuUL, ans
ans
obLieobpasoBaTeIbHbIX
- obuieobpa3oBaTesibHbIX
HanmeHoBaHwMe opraHusaunia, He -
N KpaTkue npuMepHble TeXHUYECKNE XapaKTepUcTUKn opraHusaumii,
o6opyaoBaHuSA ABNAIOLLMXCA
ABNSAOLLMXCA
Mas10KOMMN/1EKTHBIMMU,
MasTI0KOMMJIEKTHbIMU,
LT,
LUT.
EcTecTBEHHO-Hay4Has HanpaB/IEHHOCTb
1 O6uwee obopypoBaHue (pusmnka, xumms, 6uonormnsa)
LindpoBotd AaTUMK 3/1€KTPONPOBOAHOCTH
Lindposoth gatumnk pH
LinthpoBoiA AaTUMK NOI0XKEHUSA
LindposBoia gaTumkK TemnepaTypsbl
LindpoBoth gaTumk abcostoTHOro faBsieHUs
Lindposoti ocumnnorpaguyecknia gaTumk
Linthposasa nabopaTtopusn Becbl 3/16KTPOHHbIE yuebHble 200 1
11. ydeHudeckas (hnsuka, MMKPOCKOM: LM(PPOBOIA WM ONTUYECKUIA C yBesndeHreM oT 80 X 3 2

Xumusa,6unonorma) Ha6op 419 M3roToBfieHNs MUKponpenapaToB
MwukponpenapaTbl (Habop)
CoefuHUTeNbHbIE NPOBOAaA, NMporpaMmmMHoe obecneyeHue, MeToANYECKNE YKa3aHUA
KOMMJIEKT CONYTCTBYIOLWNX 3/1IEMEHTOB 4J19 OMNbITOB M0 MeXaHUKe
KOMMJ/IEKT CONYTCTBYIOLLNX 3/1IEMEHTOB AJ151 OMNbITOB MO MOJSIEKY/ISPHOIA (hU3MKe
KOMMJ/1eKT CONYTCTBYIOLMX 3/1IEMEHTOB A1 OMNbITOB MO 3/1eKTpPoAMHaMUKeE
KOMMJ/1eKT CONYTCTBYOLLMNX 3/1IEMEHTOB /151 ONbITOB M0 ONTUKE
LTaTne abopaTopHbIA XUMUYECKUNIA
Hab6op uvawek MeTpn
Ha6op MHCTPYMeHTOB MnpenapoBasibHbIX
JloxxKa Ana OKUraHus BellecTB
CTtynka apgopoBas ¢ NeCTUKOM



1.2.

2.

2.1

KomnnekTt nocyabl "
o6opyaoBaHUA ansa
YYeHNYeCcKnNx 0onbITOB
(pun3nka, XnmMmus,
6uosiormnsa).

Bunonormd

KomnnekT BTaXHbIX
npenapaTos

[AEMOHCTPaLMOHHbIIA

Ha6op 6aHOK Ana xpaHeHUs TBepAbix peakTusos (30 -50 mn)

Hab6op ckNAHOK ((h/1aKOHOB) A1 XpaHEHWSA pacTBOPOB peakTMBOB
Hab6op npmnbopok (MX-14, MNX-16)
Mpu6op ANs NonyveHUsA rasos

CnupToBKa

[optoyee A1 CMUPTOBOK

dunbTpoBanbHas 6ymara (50 )
Konba KoHnueckas

Manoyka cTekNaHHaa (C pe3aHOBbIM HaKOHEYHWUKOM)

Yalweyka A9 BbiNapuBaHua (BbiNapuTenbHasa 4valleyka)

MepHbIiA umMNuHApP (N1aCTUKOBLIA)

BopoHKa cTek/iiHHas (manas)

CTakaH CcTeKaHHbIA (100 mn)

lasooTBOAHAA Tpy6Ka

HasHadyeHwne: AeMOHCTpaLnoHHOoe,

MaTepuasl KoOHTeliHepa: NnaacTuK,

repmMeTmnyHaa KpbllKa: Hann4yue,

KpenJsieHne aKcrnoHarTa: Hain4yue,

KOHCepBUupyruiee BewecTBo: Hann4yune,

Hak/ietika ¢ HaMMeHOBaHMEM: Hasimuue.

He MeHee
BnaxHblit4A
BnaxHblIit4
BnaxHbit4
BnaxHbit4
BnaxHbIiA
BnaxHbIiA
BnaxHbIA
BnaxHblIt4
BnaxHbIA
BnaxHbIA
BnaxHbIA
BnaxHbliA
BnaxHbIA
BnaxHbIA
BnaxHbIt4
BnaxHbIt4

BnaxHbl4A

10 npenapaToB M3 MPUBEAEHHON0 HUXE CrUCKa:

npenapat
npenapart
npenapat
npenapart
npenapat
npenapart
npenapat
npenapat
npenapat
npenapat
npenapart
npenapat
npenapat
npenapat
npenapat
npenapart
npenapart

"be33ybka"

"lagoka"

"BHyTpeHHee CTpoeHne 6pOXOHOroro Mmosisitocka”
"BHYTpeHHee CTpoeHune Kpbicbl"
"BHYyTpeHHee cTpoeHne NArywkm”
"BHyTpeHHee CTpoeHue nTuubl”
"BHyTpeHHee cTpoeHue pbibbl™

"Kapacb"

"KopeHb 6060B0Oro pacTeHuUs ¢ knybeHbkamun™
"KpeBeTka"

"Hepenpga"

"Pa3BUTUE KOCTUCTOM pblbbI”

"PasBnTtue Kypuubl"

"Cuudomepnysa”

"TpuToH"

"Yepenaxa 60/10THaa"

"YK"



BnaxHbIlA npenapat "Awepnua”
HasHauyeHue: AeMOHCTpaLLMOHHOe,
OCHOBa A1 KpensieHns: repbapHbliA JIACT,
CMUCOK 3KCMOHATOB: Ha/muune

He MeHee 8 rep6ap|/|eB 13 NpuUBeLEHHOr0 HUXe cnncka: HasHayeHue: AeMOHCTpaLMoOHHOe,

OCHOBa A5 KpensieHns: repbapHbIiA UCT,
CMUCOK 3KCMOHATOB: Hannuue
He mMeHee 8 repbapueB M3 NpUBEAEHHON0 HUXe CNUCKa:
Fepbapuin "[epeBba U KyCTapHUKMN"
29 KomnnekTt rep6apues epbapuii "[uKopacTyuime pacTeHus"
[AEMOHCTPaLNOHHbIA [epbapnin "KopmoBble pacTeHusa"
Fepbapnin "KynbTypHble pacTeHusa"
Fepbapnii "/lekapcTBeHHble pacTeHua"
[epbaputh "MefoHOCHbIe pacTeHuna"
Fepbaputn "Mopdoniorma pacTeHUiA"
lepbapnii "OCHOBHbIe rpynnbl pacTeHUiA"
lepbaputi "PacTuTenbHble coobuiecTBa”
MepGapnin "CenbCKOX03MCTBEHHbIE pacTeHUs"
Fepbapnin "ApoBuTble pacTeHna"
lepbapnin1 K Kypcy 0CHOB Mo o6Leia 6unonorun
Ha3HayeHune: oeMOHCTpayoHHoe,
O0CHOBA AN15 KpensieHnsa: Hanu4due,
HakeMK1 ¢ HaMMeHOBaHMEeM: Hanm4vune
He MeHee 10 KO/IIEKUMIA U3 NPUBEAEHHOr0 HMXe CnucKa:
Konnekuyusa "lronocemMmeHHble pacTeHns"
Konnekuywns "Obutatenn mopckorogHa"
Konnekuusa "lManeoHToNornyeckaa"
Konnekuus "MMpeactaBuTeNnn oTpsA0B HAaCEKOMbIX" KO/TMYECTBO HAaCEKOMbIX: He MeHee 4
. Konnekuwms "Mpumepbl 3alUTHBLIX NPUCMOCO6MEHUIA Y HAaCEKOMbIX"
KomnnekT KOMINeKUMiA . .
EMOHCTPALLMOHHbI D (no Konnekymsa "MpucnocobnTesnbHble N3MEHEHNSA B KOHEYHOCTAX HaceKOMbIX
2.3. Konnekuuns "PasBuTune HaceKOMbIX C HEMOJIHbIM NpeBpalieHuem"
pasHbIM Temam Kypca . .
6uonorum) Konnekuyms "Pa3BuTre HaceKoMbIX C MOJSIHbIM MpeBpaljeHuemM
Konnekuyua "Passutune nuweHuubl"
Konnekyuns "Pa3BuTtune 6abovkun”
Konnekuma "PakoBMHbI MOJ1/1H0CKOB"
Konnekyus "CemelicTBa 6aboyek”
Konnekuusa "CemeiacTBa XyKos"

Konnekuuna "CemeHa v nsoapl”



J.

XNMMuns

JeMoHcTpaLoHHoe
obopynoBaHue

Konnekyusa "®opma COXpaHHOCTU MCKOMaeMbIX PacTEHUIA U XXUBOTHbIX"
Hab6op nasneoHToONOrn4yecknx Haxonok "MpoucxoxaeHne yenoseka"”

KO/IMYECTBO Moaesieii: He meHee 14

CocTaB KOMMJIEKTA:
CTONUK MofgbemMHbIA HazHaueHune: c60pKa yuebHbIX YCTaHOBOK,

pasmep cTosleWwHULbI: He meHee 200 * 200 MM, NM1aBHbIA MOABEM C MOMOLLbIO BUHTA: Hasinuune

LTaTUB AEMOHCTPaLMOHHbLIEA XUMUYeckniA: HasHauveHue: AeMOHCTpauua npn6opos 1 ycTaHOBOK,

onopa, CTePXXHWU, Nankn, MydTbl, KofibLa: Hanu4ue,

BO3MOXHOCTb 3aKpern/lIeHUs 3/IeMeHTOB Ha pPa3/INYHOM BbICOTE: Hannuune

AnnapaTt Ana npoBeAeHUs XUMWYECKUX peakumii: HasHavyeHue: AeMOHCTpauus XUMUYECKUX
peakuuiA,

nornoTuTeNb NapoB M rasos: Hanuuue,

maTepman Konbbl: CTEK/0

Hab6op 4119 3/1eKTposin3a AeMOHCTPauMOHHbIA: Ha3HavyeHue: M3y4veHue 3aKOHOB 3/1EKTPOSIN3a,
cbopka Moaenn akKymynsaTopa,

eMKOCTb: Hasm4ue,

3/1eKTpoAbl: Hannune

KoMnnekT MepHbIX K06 mManoro ob6bema: HasHauyeHmne: eMOHCTPaLLMOHHbIE ONbIThI,

06bem Konb: ot 100 mn go 2000 mn,

KO/IMYecTBO Ko16: He meHee 10

maTepuan Konb: cTekno

Habop ¢nakoHoB (250 -300 mn1 419 XpaHEeHUs pacTBOPOB peakKTUBOB).

HasHauyeHMne: xpaHeHMe pacTBOPOB peakTUBOB,

KO/IN4YecTBO (p/1aKoHOB: He meHee 10 ,

maTepman Gp1aKoHOB: CTEK/0

npobka: Hannune

Mpu6op A8 ONbITOB MO XMMUWU C 3/IEKTPUYECKUM TOKOM (/1abopaTopHbIiA)

Mpubop ANa nnncTpaLmm 3akoHa COXpaHeHMA MacCbl BelecTB: cocyn,

NanponbTa: Hanu4ue,

npobka: Hannume,

TUN npubopa: AeMOHCTPaLNOHHbIA

[AenntenbHas BopoHKa: HaszHauyeHue: pasgenieHne AByX XUAKOCTEM MO M/0THOCTH,

mMaTepman BOPOHKW: CTEKSI0

YcTaHOBKa QA1 MeperoHKM BewecTB: Ha3HayeHWe: [AeMOHCTpaLma O4YUCTKM  BewecTBa,
rneperoHka.

KON6bl, X0N0ANNbHUK ANA OXNaXAEHURA, anioHX, Npobka: Hanu4vue,



3.2.

KomnnekT
peakTnBOB

XNMNyecKnx

ANHa YCTaHOBKU: He meHee 550 mMm

Mpu6op ANa NoNyvYeHUA rasoB: HasHayeHWe: NoslyvyeHue rasoB B MasibiX KosinyecTBax,

coCTaB KOMMJIeKTa: He MeHee 6 npeaMeToB

BaHsA Kom6uHMpoBaHHasa fabopaTopHas: baHA BogsAHan: HanMume, KosbLa CMEHHbIE C
0TBEpPCTUAMM PasHOro gunameTpa: Hanmuue,

NANTKa aNeKTpmyeckasa: Hannume

dapdopoBas cTynka ¢ necTukom: HasHayeHue: On1a pasMesiby4eHUs KPyMNHbIX GpakuniA BeLlecTB
M NPUroTOB/IEHUSA MOPOLLKOBbIX CMeceid

KomnnekT TepmomeTpos (0 - 100 C; 0 -360 C)

CocTaB KoOMMJeKTa:

Habop "KucnoTbl" (a30THas, cepHas, consHas, opTodochopHasn)

Habop "Imppokcuabl™ (ruppokcup 6apus, ruapokcup Kanums, rMApoKcuA Kanbuus, rmapokcug,
HaTpus)

Ha6op "Okcuabl MeTasioB" (alloMUHUA okcma, 6apus okecupg, >xenesa (I11) okeupg, Kanbuuws
oKcuAa, marHua okeng, meam () okema, UMHKa okema)

Ha6op "lLenoyHble n WenoyHoleMesibHble MeTasl/bl" (JIMTUIA, HATPUIA, KaNbLWIA)

Habop "MeTannbl" (a/IIOMUHNIA, Xee30, MarHuia, Mmeab, LMHK, 0/10B0)

Habop "LWenoyHble 1 wWesiouHo3eMesibHble MeTa/I/bl" (JITUIA, HaTPUIA, KalibUWIA)

Hab6op "OrHeonacHble BewecTBa" (cepa, poctop (KpacHbIt), okenpg pochopa (V))

Ha6op "lanoreHbl" (iAog, 6pom)

Hab6op "lanoreHugbl" (antoMuUHUA XAopua, aMMOHWMA xnopupa, 6apma xnopua, xenesa (1)
XN0pUA, Kanuva Moaua, Kaums XJ0pug, KanbUus X0puA, JIATUS XA0pug, MarHus xsopug, meau
(1) xnopupa, HaTpusa 6pomng, HaTpua GTopmua, HaTPUa XJ10pua, LIMHKa X/10pna)

Ha6op "CynbhaThbl, cynbpuabl, cynbduTbl” (aTlOMUHUA cynbhaT, aMMOHUA cynbgaT, xenesa (1)
cynbung, xenesa (1) cynbtat, 7-mMn BogHbIA, Kanusa cynbdaT, kobanbTa (1) cynbdart, marHus
cynbgat, meau (Il)) cynbdart 6e3BoaHblia, mean (Il1) cynbdaT 5-TM BOAHLIA, HaTpua cynbhua,
HaTpusi CyNbMUT, HATPUS cynbdaT, HATPUS TUAPOCYNbMAT, HUKENA cyfibdaTt

Ha6op "Kap6oHaTbl" (amMMOHMA Kap6oHaT, Kanus Kap6oHaT, mean (ll) kKapboHaT OCHOBHOI,
HaTpus KapboHaT, HaTpusa ruapokapboHaT)

Habop "®ochaTbl. Cunukatbl" (Kama mMoHormpgpoopTodochaT, HATPUA CUNUKAT 9-TU BOOHBIMNA,
HaTpusa opTodochaT TpexamMelleHHbIA, HaTpma auruapodocdaT)

Ha6op "AueTtaTbl. PogaHugbl. CoeauHeHus xenesa" (kanus auetat, kKaaumsa deppo  (I1)
rekcauymanug, kanvsa geppo (1) rekcaymoHus, Kama pogaHug, HaTpusa aueTaT, CBUHLA aueTar)

Habop "CoeamHeHUs mapraHua" (kanua nepmaHraHaT, mapraHua (1V) okcmpg, mapraHua (1)
cynbdaT, MmapraHua xsopua)



3.3.

4.

KoMMIeKT KOMEKUMIA 13
crnucka

PNINKA

Ha6op "CoeanHeHMsa xpoma" (aMMOHMA AMXpOMAT, Ka/ms AuxpomaTt, Kasmsa xpomat, xpoma (I11)
xnopung 6-Tn BoAHbIIA)
Ha6op "HuTpaTb!" (a/IIOMUHUSA HUTPAT, aMMOHUA HUTPAT, Ka/IMa HUTPaAT, Ka/lbUUS HUTpaT, Meau

(I1) H1TpaT, HaTpMs HUTpaT, cepebpa HUTpPAT)

Hab6op "MIHAMKaTopbl" (lakMong, MeTU0BbLIA OpaHXeBbliA, heHoNn(Ta1enH)
Hab6op "Kwucnopogcogepxaluinme opraHmyeckme BewecTBa" (aLeToH, rAULEPUH, AVUITUMOBbLIA
3up, cNUPT H-BYTWNOBbIA, CAUPT WU30aMWIOBbLIA, CAUPT W300yTWUMOBLIA, CAUPT 3TUIOBLIIA,

heHonN, hopMasninH, 3TUNEHININKO/b, YKCYCHO-3TUNOBbLIMA 3hunp)
Habop "Yrnesogopoabl" (6eH3UH, rekcaH, He(Tb, TO/YO0s1, LUK/OrecKaH)

Ha6op "KucnoTbl opraHuyeckue" (KuUc/ioTa aMUHOYKCYCHasl, KucnoTa 6eH30iAHasn, KucnoTa
MacsifiHas, KucsoTa MypaBbWHas, KUC0Ta OJfIEMHOBAs, KWUcAoTa Ma/lbMUTUHOBasA, KuUcoTa

cTeapuHoOBas, KUC/I0Ta YKCyCcHasl, KMC/ioTa LaBesieBas)
Ha6op "Yrnesogbl. AMWHbI" (QHWIWH, aHWIWH CEPHOKUCAbLIMA, [O-rnokKosa, MeTuIamMuH
ruapoxsiopua, caxaposa)

HasHayeHVe: AeMOHCTpaLMoOHHOe,

BUA, YNaKoBKWN: KOpob6Ka,

onucaHmne: Hannune

CocTaB KOMMJIEKTA:

Konnekuuns "BosnokHa"

Konnekuyms "KaMeHHbIA yrosib 1 NpoAyKTbl ero nepepaboTku”
Konnekuuvsa "MeTannbl u cnnasbl”

Konnekymsa "MuHepanbl 1 ropHble nopoabl” (49 BUAOB)
Konnekuyusa "MuHepanbHble yaobpeHuna"

Konnekuus "HethTb 1 npoayKTbl ee nepepaboTkn”
Konnekuyusa "Mnactmaccbl”

Konnekywusa "Tonnmeo"

Konnekyusa "4yryH u ctanb”

Konnekyuna"Kayuyk"

Konnekuuna "W kana TeepgocTn”

Ha6opbl 4715 MOAEMPoBaHMA CTPOEHUSI OPraHNUYECKNX BEWecTB (YYeHMUYeckne) He meHee 4

CocTaB KOMIJIEKTa:

WTaTuB  AEMOHCTPaLMOHHbIVA: Ha3HadyeHue: npoBefAeHME  AEeMOHCTPALMOHHbLIX  OMbITOB.
OCHOBaHWe, CTepXXeHb, 1anku, KosbLla, MydTbl: Hanyune

CTONNK NoAbeMHbIA:

Twvn cToNunka: y4ebHbIA/NabopaTopHbIIA,

oriopa, CTep>XeHb BMHTOBOM, BUHT PEry/INPOBOYHbIN: Ha/ln4une.

(DYHKUMA nogbema 1 onycKaHUs CTO/IMKa: Ha/inuume



NCTOYHUK MOCTOAHHOIO n nepemMmeHHoOro Hanpsa>XeHuna: Ha3HaueHune: ansa nnTaHuA

perynunpyemblM nepemMeHHbIM 1 NMOCTOAHHBLIM TOKOM 3/1EKTPUYECKNX CXEM,

yacTtoTa, 'y: 50,

noTpebsisemas mMouwiHocTb, BA: 10

MaHOMEeTp >KUAKOCTHOMA [AEeMOHCTPaUMOHHbIMA: HasHadeHue: gns maMepeHus AaesieHus go 300
MM BOASIHOTO CT0/16a Bbille U HMXe aTMOCHEPHOro AaBsieHus,

CTeK/NIAHHasA U—o6pa3Haﬂ prﬁKa Ha noacTaBKe: Hasinyune

KamepToH Ha pe3oHaHCHOM suWMKe: HasHauyeHue: AN AEeMOHCTpauMn 3BYKOBbIX KofiebaHuiA un
BOJIH,

ABa KaMepTOHa Ha Pe30HUpPYLWNX AWMKax: Ham4dme,

pe3VIHOBbII7I MOJ1I0TOYHEK: Hasmtnuune

Hacoc BaKyyMHbIEA C 9/1€eKTpOMNpMBoAoM: HasHaudeHue: co3gaHue paspskeHUs Uam n3bbiTOUHOro
0ABMIeHUs1 B 3aMKHYTbIX 06beMax,

onbITbl. KUNeHne XNAKoCcTun npu noHM>XeHHoOM [AaBJsieHUWN, BHeELWWHee M BHYTpeHHee AaBsieHne U

AP:
TapenKa BaKyyMHas: HasHaueHwune: AEeMOHCTpayna onblITOB B 3aMKHYTOM obbeme C paspexeHHbIM

BO34YyXO0M,
OCHOBaHMe C KpaHOM, KOJIOKO/T M3 TOJICTOr0 CTeKsla, pe3nHoBas NpokKaaka, 3/IeKTPUYECKUii

3BOHOK: Hasinyme

Benepko Apxumepna: HasHaueHue: AeMOHCTpauus AeACTBUSE XUAKOCTU Ha MOrpy>XeHHoe B Hee

TEsN10 N N3SMepeHne BesIMYUHbI BblTaJ'IKI/IBaPOIJJ,ef;I CUnbl,

BeAepKo, Teso UUANHAPUYECKOEA (POPMbI, MPYXUHHBLI AUHAMOMETP: Hainuue
OrHMBo BO3AYLWHOE: HasHauyeHWe: AEMOHCTpaLus BOCM/IAMEHEHUs FOplYeid cMecu npu ee
6bICTPOM CXaTum,

TO/ICTOCTEHHbIMA LUWANHAP, MNOpLWeHb Ha MeTa/l/INYEcKOM LWTOKe C PYKOSTKOUA, MoAcTaBKa Afis
UMANHAPA: Hanume
Mpu6op ANA AEeMOHCTpauMn OaB/IEHUS B XWUAKOCTU: HasHauyeHue: AeMOHCTpauust U3MeHeHus

[aB/EHNS C FNYOGUHOIA MOTrPpy>XXeHUs,

[aTUMK AaBfeHUs, KPOHWWTEAH 415 KpernJieHUsl Ha CTeHKe cocya: Hanunuuve
Mpnb6op pona ApemMoHcTpaumm aTmocepHoro agaeneHus (Margebyprckue  nosnywapus):
HasHauyeHMe: 4eMOHCTpaLUs CUbl aTMOCHEPHOT0 AaBrieHuUs,

ABa  pasbeMHbIX  MeTa//IMYecKMX  Monywapuss € MPOYHbIMW  pyykKamuM U XOpoLo

npuWwANGoBaHHbIMK KpasMu, HUMNMENb C KPaHOM: Hanuuue,

co3faBaemMoe BHYTPU LWapoB BakKyyMMeTpuyeckoe faBsieHue: He meHee 0,05 MIMa,
MaKcuMasibHoe paspblBatollee ycusne: He meHee 90 H

Ha6op Ten paBHOro o6bema: HasHaueHue: As orpefesieHVMss U CPaBHEHMUA TensloeMKoCTU W
NJ0THOCTY Pa3/INYHbIX TBepAbIX MaTepuasnos,

UMANHAOPLI U3 pa3/IndHbIX MaTepunasioB: He MeHee 3

KPHOYKN Oana nogeewmMBaHna UWMAMHAOPOB: Hanunyue



O6opypaoBaHue ans
OEeMOHCTPaLNOHHbIX
onbITOB

Ha6op Ten paBHOMA maccbl: HasHaueHue: Ans onpefesieHUs U CPpaBHEHUIO MJIOTHOCTU PassinyHbIX

MaTepmasnos,

UNVNHAOPBI U3 pa3/INYHbIX MaTepmnasioB: He MeHee 3

KPIOYKW A8 nogBellnBaHUS LUIMHAPOB: Haln4vne
Cocyabl coob6uwalouwmecsa: HasHaueHMe: [AeMOHCTpauus OAMHAKOBOFO YPOBHA OAHOPOAHOMA
XXNAKOCTW B COO6LLalOWLLMXCA MeXAy cobota cocynax pasHoA hopMmbl,

coobujaroLLMecs CTEKNAHHbIE TPyOKU pa3HOA hopMbl: HEe MeHee 3

noAcTaBKa: Hanuune
Tpy6ka HbloToHa: HasHayeHue: AeMOHCTpauus OAHOBPEMEHHOCTU NafeHUs pas/InyHbIX Ten B

paspexxeHHOM BO3AYyXe,

DYHKUMA MOAKIOYEHNA K BAKYYMHOMY Hacocy: Hanmuue,
ANvHa Tpybku: He meHee 80 cMm.,

pesnHoBble I'Ip06KM, HuUNnesnb:. Hann4ue,

KO/1N4ecTBO TeN1 B pr6KeI He MeHee 3

LWap Mackans: HazHayeHMe: AeMOHCTpauusa repesadn nNpovusBoAMMOro0 Ha XUAKOCTb AaBfieHUs B
3aMKHYTOM cocye, QAeMOHCTpauuss noAbemMa >XUAKOCTU Mofd [AelACTBUMEM aTMOCHEPHOro

AaBreHus,

MeTa/UTNYECKUIA LUWIMHAP C OonpaBaMy, MOpLEeHb CO LITOKOM, MOMbIA MeTa/l/IMYEeCKUIA LWap
0TBeEPCTUAMU. Hanyue,

AJIVHA UNNnHApa: He MeHee 22 cM,

OvaMeTp wapa: He MeHee 8 cM
LWap ¢ Ko/bLoM: HasHaueHWe: AeMOHCTpaLLMs pacluMpeHms TBEPAOro Tesla Npu HarpesaHum,

WTAaTMB, MEeTa/I/INYECKOE KOSbLO C MY(TOIA, Wap C LIeNoUKoM: Hasmume,

AOJIVHA Uenovyku: He meHee 80 MM,

AvameTp wapa: He MmeHee 25 MM
LUnnuHapbl CBUHLOBbIE €O CTPYyrom: HasHaudeHue: [AeMOHCTpauuns B3auMHOr0 MpUTSXEHUS

Mexay aTomaMmun TBepablX Tes,

KOJ/INYEeCTBO OAMHAKOBbIX LWINHAOPOB: HEe MeHee 2

MaTepuvan LWUANHAPOB: CTaslb U CBUHELL,

KPrOYKWM Ona noasewinBaHuUA: Hannyme,

CTpYyr, HanpaBasowas Tpy6Ka: Hanm4ve
Mpu6op JleHua: HasHa4yeHue: ANa MccriefoBaHUS 3aBMCMMOCTU HarnpaBAeHUs UHAYKUWUOHHOIO

TOKa 0T XapaKTepa USMEHEHUA MarHMTHOIo rnoToka,

CTOMKa C KOPOMbIC/IOM: Ha/lnuue,

KOJ/INYECTBO aJIlOMUHMNEBbLIX KOJeL: He MeHee 2

npopesb B 0O4HOM W3 KOJIEL,: Ha/nume
MarHuT Ayroo6pasHblii AeMOHCTPaLMOHHbLIEA: Ha3HayeHne: AeMOHCTpaLUs CBOMACTB MOCTOSHHbIX

MarHmToOB,




TN MarHUTa: HaMarHMYeHHbIMA 6pYyCoK,

KOJZIMYECTBO LBETOB MarHMUTa: He MeHee 2,

0603HayYeHMe NOJIIOCOB MarHUTa: Hannuuve

MarHmT No/I0COBOIA  AEMOHCTPaUMOHHbLIA  (Mapa): Ha3HauyeHue: [OeMOHCTpaumus  CBOPACTB
MOCTOSAHHbIX MarHUTOB,

TVN MarHUTa: HaMarHWYeHHbIA 6pYCOK MPAMO/IHEMAHOA hopMbl,

KOJZIMYECTBO LBETOB MarHMUTa: He MeHee 2,

0603HaYeHVEe MOJSIIOCOB MarHUTa: Halmuume

CTpesikM MarHUTHble Ha LwWTaTmMBax: HasHauyeHWe: AeMOHCTpauus B3auMoAelAcTBMS MOJ1HOCOB

MarHmMToB, OpyueHTaymMm marHmTa B MarHATHOM rose,

HaMarHn4yeHHaa cTpesika: Hain4ue,

KOJ/IMYECTBO LBETOB MarHuTa: He MeHee 2,

noAacrtaBKa: Hain4yue

Habop A[EeMOHCTpauMoHHbIA "3dnekTpocTaTuka" (3nekTpockonbl (2 ), cynTaH (2 ), nasoyka

CTeKNIAHHaA, nasloyka 360HNTOBAsA, WTaTUBbLI U3onupywwme (2 )

MawwunHa 3/'IeKTpO(b0pHaFI VN BbICOKOBOJIbTHbIA UCTOYHUK: HasHaudyeHue: ana  nony4vyeHus
3/1EKTPUNYECKOro 3apaga BbICOKOIro norteHynana n noslyd4eHmUa MCKpPoOBOro paspdaana,

ANCKWN Ha CTOMKax: HaJIn4yHe,

KO/INYeCTBO /IeA4eHCKNX 6aHOK: He MeHee 2,

noacTaBKa: Hannymne

KomnnekT nposofos: AnunHa: He meHee 500 mm -4 , 250 mm -4 |, 100 mm -8 , HasHayeHue: ansa
MOAK/OYEHNS AEeMOHCTPaLMOHHbIX NPN60opoB 1 060pyA0BaHNA K UCTOYHUKY TOKa, A/19 C60pKun
3/1EKTPUYECKUX LEMelA, BKIOYaa 3/1eMeHTbl U3 paboTbl “MOCTOAHHbLIA 3/1eKTPUYECKNIA TOK"

LLTaTnB NabopaTopHbIA C AepXaTenamu

BeCbl 3J1IEKTPOHHbIE

MeH3ypKa, npegen nimepeHuna 250 mn

AnHamomeTp 1H

AnHamomeTp 5 H
UMNHAP CTasIbHOM. 25 cm3

UMANHAOP a/IloMUHUEBLINA 25 cm3

UMANHAOP a/lloMUHUEBBIMA 34 cM3

LUAMHAP NIacTUKOBBIMA 56 cM3 (4N8 namepeHusa cunbl Apxumepna)

npy>xuvHa 40 H/m
npyxwuHa 10 H/m
rpy3bl no 100 r (6 )
rpy3 HabopHbIU ycTaHaB/IMBaeT maccy ¢ warom 10 r

MepHasi SIeHTa, SInHeiKa, TpaHCnopTup




6pPYCOK C KPIOYKOM U HUTbIO

HanpaBnawLWas A/IMHOM He MeHee 500 mMM. [J0/1KHbl 6bITb 06ecrnevyeHbl pasHble KO3PPULMEHTbI
TpeHus 6pycKa Mo HanpasBnsowei

ceKYH/0Mep 3/1eKTPOHHBIA ¢ AaTHYMKOM

HanpaBAAKLWas co LIKa/I0M

6pYyCOK AepeBsiHHbIV C MYCKOBbIM MarHUTOM

HUTSHOIA MasTHUK C rpysom ¢ nyckoBbiMm MarHATOM U C BO3SMOXXHOCTbH U3MEHEHUA OA/TMHbI HUTU

pblyar
610K MOABWKHbIIA
610K HenoaABWXHbIIA

KanopumeTp

TepMomMeTp

MCTOYHUK MUTaHUS MOCTOSHHOMO TOKa (BbIMPAMUTESb C BbIXOAHBLIM HanpskeHnem 36 -42 B wm
O6opyfoBaHue ONA GaTapeiiHbliA 610K C BO3MOXHOCTbLIO PErysIMPOBKU BbIXOAHOI0 HamnpshXeHus

nabopaTopHbIX paboT U BoNbLTMeTp AByxnpenesnbHbii (3 B, 6 B)
YYeHUYECKMX OMNbITOB (Ha amrepmeTp AByxnpeaenbHbiia (0,6 A, 3 A)
6ase KOMMJ/IEKTOB  Ana pesuctop 4,7 OMm
ora) pesuctop 5,7 Om
namnoyka (4,8 B, 0,5 A)
nepemeHHbIM pe3ucTop (peoctaT) Ao 10 Om
coeguHUTesNIbHbIE nMpoBoga, 20
KJTt0Y
Habop NMpoBOJ/IOYHbIX PE3NCTOPOB
cobuparwan NMH3a, pokycHoe pacciftli*ne 100 mm
cobupatoLas NMH3a, HoOKycHoe paccTosiHne 50 MM
paccevBaroLLas SINH3a, GOKYCHOe paccTossHUE -75 MM
3KpaH
onTuyeckas ckaMbs
cnatig "Mogens npegmeTta”
oCBETUTESb
noNyuWUIMHAP C NMJIaHLWeTOM C KPYroBbIM TPaHCMopTUPOM
Mpun6op ona n3yyeHUs rasoBbiX 3aKOHOB
Kanunnspbl
AndpakunmoHHaa peweTka 600 wWTpnxoB/Mm
AvdpakynoHHas peweTka 300 WTpUXoB/MM
3epkaso
JlazepHas yKasKa
Monsipona B pamke



Wenu OHra

KaTywka MOTOK

Bnok gnopos

Bnok KoHAeHcaTopoB
Komnac

MaruuT

dneKTpoMarHuT

ONnnkKun xenesHble B 6aHKe

TexHonornyeckaa HanpaBJ/IEHHOCTb

Po6oToTexHMYeCKNIA Habop npeaHasHayeH A/19 U3YYEHUS 0CHOB pob0TOTEXHUKW, AeTas1elA, Y3/10B

N MeXaHM3MOB, HE0BX0AMMbIX ON1A Co3[4aHNA POBOTOTEXHUYECKMNX YCTPOIACTB.

Ha6op npeacTaBnsfeT CO60M KOMMIIEKT CTPYKTYPHbIX 3/IEMEHTOB, COEAUHUTESIbHbIX 3/IeMEHTOB U
3/IEKTPOTEXHUYECKNX KOMMOHEHTOB.

Ha6op no3sonseTr cobupaTb (M nporpammupoBaTb cobupaemble MoAeNn), W3 3/1EMEHTOB,
BXOASAWMX B €ro CcocTtaB, MOAESIN MeXaTPOHHbIX W POBOTOTEXHUYECKNX YCTPOMCTB C
aBTOMaTU3MPOBaHHbLIM YyrpaBJieHMeM, B TOM 4UC/ie Ha KOJSIECHOM XO0Ay, a TakKXXe KOHCTPYKLMIA,
OCHOBAHHbIX Ha MCMO/Ib30BaHMW Mepefady (B TOM 4UC/le 4YepBAYHbIX W 3yb6uyaTblX), a Takke
pblyaroB.

CBETOAMOAHBLIA MaTpPUYHbLIA aucnieiia ¢ 6enoii NoACBETKOM Ha KOHTposiiepe

KonunuyecTBo NopToB BBOAA/BbIBOAA Ha KOHTpOsI/iepe He MeHee 6

KonunyecTBo KHOMOK He MeHee 4

O6uw,ee KOSIMYECTBO 3/71eMEHTOB: He MeHee 520 WT, B TOM 4uUcne:

1) nporpamMmunpyembiii 610K ynpaB/ieHUs, KOTOPbIA MOXeT paboTaTb aBTOHOMHO M B MOTOKOBOM
pexume;

2) cepBoMOTOpbI

3) faTuuK cunbl

4) paTUMK paccTosaHUsA

5) paTumk yBeTa

6) akkymynsaTopHas 6aTapes

7) TMnacTuKoBble CTPYKTYpPHblE 3/1eMeHTbl, BKJlloYas MepdopupoBaHHble 3/1eMeHTbl: 6asiku,
KYyGUKW, 0CU U Basibl, COBAUNHUTEsIbHbIE 3/IEMEHTbI K 0CAM, LUeCTepHU, npeaHa3HavyeHHble A/1A

co3aaHuAa 4epBAYHbIX U 3y6qa'rb|x nepegad, coeaHNUTENIbHbIE N KpeNneXHble 3/1IEMEHTbI,

7) TMporpammHoe o6ecrieyeHue, UCMOMb3yemMoe A8 MPOrpaMMMPOBaHUA  CoBMpaemMblX
PO60TOTEXHUUECKMX MOAEMEIA N YCTPOMACTB, AOCTYMHO A1 CKaYMBaHUA 13 ceTn MIHTepHeT

KomMnekT gns n3yvyeHms 0CHOB 3/1IEKTPOHUKM U POBOTOTEXHUKM



O6pa3oBaTesibHbIA  Habop

no
MeXaTpoHHKe

po6oTOTEXHUKE

MexaHuke,
n

Habop Ao/mkeH ObITb MpeAHasHadeH A1 MpoBeAeHUA Yy4YebHbIX 3aHATUIA MO0 3/IeKTPOHUKE U
CXeMOTEXHMKe C Lesblo  U3yyeHWs  Haumbosiee  pacripoCTpaHEHHOUA  3/1eMeHTHOA  6asbl,
NPUMeHAeMOM /19 UHXXeHepHO-TEXHUYECKOro TBopyecTBa yudaluxca u pa3paboTKu y4debHbIX
MoZeneid po6oTtoB. Habop [0/KEH M03BONATbL ydalWMMCA Ha NpakKTUKe O0CBOUTb OCHOBHbIE
TEeXHO/I0rMM MpoeKTUPOBaHUA POGOTOTEXHUUYECKUX KOMMJIEKCOB Ha MpuMepe yyebHbIX Mogeneii
po60TOB, a TakKXe W3YyYUTb OCHOBHblEe TeXHUYecKMe peleHUs B 06/1acTU KMGEPHETUYECKUX WU

BCTpamBaeMbIX CUCTEM.

B cocTaB KOMMJIEKTa AO0/DKEH BXOAUTb HAabop KOHCTPYKTMBHbIX 3/71EMEHTOB /18 COOPKM MakeTa
MaHUNYAALNOHHOI0 po60Ta, KOMMJIEKT MeTa/I/INYECKUX KOHCTPYKTUBHbIX 3/1IEMEHTOB /15
c60pKN MakeTa MO6UABHOIO po6oTa U T.M.

B cocTaB KOMMJIeKTa BX0AUT Ha60p 3/EKTPOHHbIX KOMMOHEHTOB /N1 M3YyYeHUs OCHOB
3/IEKTPOHMKMN N CXEMOTEXHUKMW, a TakkKe KOMIMJIEKT MPUBOAOB M AATUMKOB Pa3/IMYHOro Tuna ais
pa3paboTKM po60TOTEXHUYUYECKMX KOMIJIEKCOB.

B cocTaB KOMMJIEKTa A0/1KHO BXOAWUTb: MOTOPbl C 3HKOAEPOM - He MeHee 2 LUT, CEPBOMPUBOA,
60/IbLLOLA - He MeHee 4 LT, CepBONPUBOA MaSiblli — He MeHee 2 LT, UH(PaKpacHbIA AaTunK - He
MeHee 3 LT, Y/IbTPa3BYKOBOM AaTuMK — He MeHee 3 WIT, AaTUMK TemMnepaTypbl — He MeHee 1 W,
[aTUMK OCBELeHHOCTU - He MeHee 1 WT, Habop 3/1EKTPOHHbLIX KOMMOHEHTOB (pesncTopsbl,
KOHAEeHCcaTopbl, CBETOAMOAbI Pa3/INYHOI0 HOMMWHasa), KOMMJIEKT MpoBoAOB Ansi GecnaeyHoro
npoToTUNUPOBaHUSA, MJlaTa 6GecnaeyHoro nMpPoOTOTUMUPOBAHUSA, aKKyMynaTop U 3apsgHoe
YCTPOMACTBO.

B cocTaB KOMM/IeKTa [0/IKEH BXOAUTb MPOrpaMMupyeMblii KOHTPOs/1ep, MporpaMMupyemMblii B
cpege Arduino IDE wam aHanoru4yHbiX CBOGOAHO pacnpocTpaHsaeMbliX cpefax pa3paboTku.
MporpaMmmupyemMblii  KOHTposisiep AosixeH ob6nafaTb nopTaMmuv 4718 MOAK/IOYEHUS LU(POBbIX U
aHas10roBbIX YCTPOMACTB, nHTepeticamn TTL, USART, I12C, SPI, Ethernet, Bluetooth nnun WiFi.

B cocTaB KOMMJieKTa A0/IKEH BXOAUTb MOAY/lb TEXHWUYECKOro 3peHus, npeAcTaBasaowmnia coboii
BbIYMC/INTESIbHOE YCTPOMCTBO CO BCTPOEHHbIM MMUKpoMpoL,eccopoMm (Kosi-BO aAep - He MeHee 4
WwT, 4YacTtoTa agpa He mMeHee 12 Ty, o6bem O3Y - He MeHee 512 M6, 06beM BCTPOEHHOMA
namaTu - He MeHee 8 [6), WHTErpuMpoBaHHOM Kamepoi1 (MakKcumanbHOe paspelleHune
BMAEONOTOKa, Nepefasaemoro no uHTepgeiicy USB - He meHee 2592 x 1944 epn.) v oNTUYECKOIA
cucteMoi. Moaysb TeEXHUYECKOro 3peHMs [os/hKeH 0651afaTb COBMECTUMOCTbLIO C pas/INyHbIMU
nporpaMmMupyemMbiMu KOHTposisiepaMmu € MnomMouw,bio uMHTepgeticoB - TTL, UART, I12C, SPI,
Ethernet. MoAy/lb TEXHWNYECKOr0 3peHUs A0/1KEeH MMETb BCTPOEHHOE MporpaMmMmHoe obecrieyeHue
Ha OCHOBE OMepaLuoHHOM cucTemMbl Linux, no3Bonsloliee 0oCyLWeCcTB/IATb HaCTPOIAKY CUCTeMbl
MalWmnHHOro 06y4yeHUs MapaMeTpoB  HEeMpPOHHbIX ceTeld [Ana  o6HapyXeHus 06beKkToB,
onpejesieHNss UX NapameTpoB U fa/ibHEMLLE NAEHTUDONKaLNN.



KomnbloTepHoe 060pyaoBaHue

1

0

HoyT6yk

Moy
Konup)

(npuHTep,

cKaHep,

KomniieKT AoskeH obecneymBaTb BO3MOXHOCTb W3YYEHUS OCHOB pa3paboTKM MpPorpaMMHbIX U
annapaTHbIX KOMMJ/1EKCOB MHXEHEePHbIX CUCTEM, pelleHniA B chepe "VIHTepHeT Belleli”, a Takke
peleHnia B 06/1acTN POBGOTOTEXHUKN, UCKYCCTBEHHOM0 MHTE/I/IEKTA Y MaLlMHHOI0 06y4YeHNs.

dopm-haKTOp: HOYTOYK;

XKecTkas, HeoTK/II0HaeMas K/aBuaTypa: Ha/lmuue;

Pycckas packnagka KnaBmaTypbl: Ham4vue;

[AunaroHanb 3akpaHa: He MeHee 15,6 AOIAMOB;

PaspeweHune akpaHa: He meHee 1920 x 1080 nukcenein;

KoninyectBo a4ep npoueccopa: He MeHee 4;

KonnyecTBo NOTOKOB: He MeHee 8:

Ba3oBas TakKToBas yacToTa npoueccopa: He meHee | I'Ty;

MakcnmanbHas TaKToBas YacToTa npoueccopa: He MeHee 2,5 'Tu;

K3aw-namaTb npoueccopa: He MeHee 6 M6alAT;

O6beM YyCTaHOBJ/IEHHOIA onepaTUBHOM NaMATU: He MeHee 8 MGalAT;

Ob6bem nogaepXxmBaeMoiA oNepaTUBHOIA MamMsATU (419 BO3MOXHOCTU pacllMpeHns): He MeHee 24
[6alAT;

0O6beM HakonuTens SSD: He meHee 240 [6alAT;

Bpems aBTOHOMHOA paboTbl OT 6aTapen: He MeHee 6 4acoB;

Bec HoyT6yKa C yCTaHOB/IEHHbIM aKKyMy/1ATOpoM: He 6osee 1,8 Kr;

BHewHMiA nHTeperic USB cTaHpapTa He Hke 3.0: He MeHee Tpex CBOBOAHbIX;

BHewHniA nHTepteric LAN (ncnosib3oBaHMe NepexoAHMKOB He NpefycMOTPeHO0): Ha/lnuue;

Hanuune mogynein n nHtepgericoB (Mcnonb3oBaHMe MepexoaHUKOB He npeaycMoTpeHo): VGA,
HDMI;

BecnpoBoaHas cBA3b Wi-Fi: Hannume ¢ nogaepxkoia ctaHaapTa 1EEE 802.1 In wan
coBpeMeHHee;

Web-kamepa: Hannuue;

MaHunynaTop "MblWwb": Hannuune;

MpepycTaHoOB/IEHHAs onepayuoHHas cucTema ¢ rpadmyecKUmM Mosib30BaTes/IbCKUM UHTepdeiacom,
obecneuymBatoLas paboTy pacnpocTpaHeHHbIX 06pa3oBaTesibHbIX U 06LLLECUCTEMHbIX
MPUIOXKEHNTIA: Halnuune.

Twn ycTporicTtBa: MY (hyHKUMM nedvaTu, KOMMPOBaAHWUSA, CKaHUPOBaHUSA);

dopmaT bymaru: He meHee A4;

LIBeTHOCTb: 4YepHO-6esbliA;

TexHonorna nevatun: siazepHasa

MakcumanbHoe pa3pelleHne rnevatun: He meHee 1200 x 1200 Touek;

MHTepteiiacbl: Wi-Fi, Ethernet (RJ-45), USB.



